Background: Prevention of Mother-to-Child Transmission service is expanded out in accelerated fashion throughout Ethiopia with all public hospitals and health centers. However, published studies on the services' provision in the country are generally limited. If at all, they did not comprehensively examine quality of the services.
Introduction
Globally about 2.1 million children aged less than 15 years were living with HIV [1] . In 2015, approximately 55% of new HIV infections (1.1 million of 2.1 million) were among women, children and adolescents [2] . There were 7.1% HIV prevalence (15-49 years): Almost 1 in 4 new infections in 2015 was among young people 15-24 years. Two-thirds of those were among adolescent girls and women [3] . In sub-saharan region, children less than 15-years-old accounts for an estimated 1.6 million new HIV infections and 91,000 deaths due to HIV/AIDS-related causes in 2015. From about 1.4 million pregnant women with HIV globally, 90% were from sub-saharan regions [2] . According to UNICEF report there were nearly 1.2 million HIV-exposed infants among 21 priority countries most of which are from sub Saharan Africa including Ethiopia and these countries together accounts 90% of HIV positive pregnant women worldwide [4] .
HIV/AIDS continued to be one of the top priorities on the health sector agenda for Ethiopia. Ethiopia is among the top ten countries in the world with the highest burden of HIV infections among children due to mother to child transmission [5] . About 57,132 children's were positive for HIV and there were 1,276 new HIV infections among children with age of 0-14 years [6] . There is a data suggesting decline of recent infection -HIV incidence as indicated by Antenatal surveillance data on HIV prevalence among 15-24-year-ing ART, Amhara and Somali region had the lowest percentage of facilities offering ART at 13% and 4% respectively [12] .
This study is therefore; by assessing quality of PMTCT service provided by examining the structure, process and outcome components using Donabedian conceptual framework to assess health care quality, will be essential to provide baseline information intending to fill this gap and to help program coordinators and policy makers. It also helps to discern new opportunities to scale up and improve the service to avert MTCT in South Wollo Zone, Amhara region, Ethiopia 2018.
Methods
The study was conducted in South Wollo zone. This zone has 125 health centers, and 11 governmental hospitals containing 1 referral hospital, and 3 other private hospitals. Convergent parallel mixed study design was conducted involving both qualitative and quantitative data in February 2018. For Quantitative data, a total of 202 health professionals providing PMTCT service were interview using standardized questionnaire from monitoring and evaluating PMTCT Programs by FHI/UNAIDS and UNAIDS best practice collection tool [14, 15] . A standardize check list from UNAIDS Best Practice Collection tools were also used to observe counseling sessions and facility surveys of all institutions selected were also assessed using a minimum requirement for PMTCT program package as per the national PMTCT guideline [16] . For qualitative data, 16 mothers were interviewed by using semi structured questionnaires from UNAIDS best practice collection tool.
Quality of service is multidimensional concept and can be assessed in different ways. This study had employed Donabedian's structure, process outcome model [17] to assess the quality of PMTCT services. Data on availability of minimum required resources to perform PMTCT activities and organizational setup were collected to measure structure quality. Process quality was measured by assessing training level and the kind of PMTCT related services provided by the professionals. As satisfaction is one of the desired outcomes of care, satisfaction of clients by the service was taken as outcome measure of quality. Over all, in this study the quality of PMTCT services is measured using structure and process quality measures. To measure quality of PMTCT services using structure and process, ten (10) components are adapted from the standards for quality assessment of HIV/AIDs programs by WHO [18] and from guideline for PMTCT of Ethiopia [16] . These component includes: Having a health care providers trained in comprehensive PMTCT service delivery (training in HIV testing, ART provision, infant feeding counseling and family planning), availability and use of PMTCT guidelines; Provision of provider initiated HCT as standard package of old pregnant women that shows significant reduction to 2.1% in 2012 from 12.4% in 2001 [7] . Services for PMTCT have been applied in Ethiopia since 2001 [8] . WHO have been implement an Option A, B and B+ PMTCT guidelines at different times. Ethiopia had start to use option B+ in 2013 [9] . It has seen noteworthy gain in PMTCT since the start of the program. Regardless of this progress, the success of the National PMTCT program to date is not in parallel to other Maternal and Child Health Programs [5] .
In countries with generalized epidemics, the rapid expansion of provider-initiated HIV testing and counseling in Maternal, newborn, and child health (MNCH) settings and particularly in antenatal care (ANC) care setups and labour wards has been an effective way to increase uptake of PMTCT services [10] . The Global Plan by Joint United Nations Program on HIV/AIDS (UNAID) 2015 shows that most priority countries have a long way to go Cameroon, Chad, Côte d'Ivoire, the Democratic Republic of Congo and Ethiopia provided treatment to less than 10% of their children living with HIV. In total, only 22% of children living with HIV were receiving treatment in the 21 priority countries [11] .
Even though there is a strong commitment for PMTCT to eliminate MTCT, the quality of service provision is still in question. A summary PMTCT report in Ethiopia shows, there is a major gap in the quality of ANC and postnatal care. Generally, the availability of tracer items for PMTCT services was low (41%), no health facility having all tracer items for PMTCT service, and a 50% and 62% availability of guidelines for PMTCT and staff trained in the facilities respectively [12] . This may reflect efforts of the PMTCT program to provide adequate training to health workers in PMTCT.
There is also a need to address the substantial gap in reaching all pregnant women and address demand and supply side barriers, including weak referral system; lack of PMTCT services in many ANC facilities and low skilled birth attendance and post-delivery follow up, low awareness and fear of stigma and discrimination [13] . Overall, a quite low (6%) percent of facilities had all tracer items for HIV counseling and testing service, 88% of the facilities room had visual and auditory privacy and condoms were available in 64% of the facilities [12] .
Facilities were less well prepared to offer services for exposed infants. Overall, about half to two-thirds of the facilities provided ARV (antiretroviral) syrup, cotrimoxazole, and vitamin A [8] . Even though there was considerable variation across regions: Availability of guidelines for PMTCT in Harari was highest (95%) compared with Gambella (33%). Amhara region have the lowest percentage of facilities that have tracer items for PMTCT services (38%). By facilities provid-Majority of the health professionals providing PMTCT service work in more than one department and 74 (36.6%) of them spend more of their time in labor and delivery department, 53 (26.2%), 18.3 (37%), 20 (9.9%), and 18 (8.9%) of the health workers spend more of their time in ANC, Postnatal, Family planning and ART departments respectively. All (202) of the health professional says that there is a risk of HIIV transmission from mother to child during pregnancy, labor/delivery. And about 199 (98.5%) said that this risk can be prevented through seeking ANC care, take medicine, using condom, abstaining from sex and by eating better (Figure 2 ).
Structural elements available for the provision of quality PMTCT services
Human resources: Overall, a total of 245 health professionals were distributed at the six randomly selected governmental hospitals for the provision of the PMTCT services. The studied 202 of them were received traincare at maternal and child health clinics; provision of both pre-test and post-test counseling, provision of PMTCT services to all women attending MCH clinics; provision of infant feeding counseling to all pregnant and breastfeeding women; and appropriate physical infrastructure with both auditory and visual privacy.
Results

General characteristics
Among the sampled 205 health professionals providing PMTCT service from six randomly selected governmental hospitals, 202 of them were assessed using a structured and standardized questionnaire with response rate of 98.54%. Among these, majority of the respondent were midwife which accounts 136 (67.33%), and 50 (24.8%) were nurses. Regarding qualification of the respondent, majorities (72.27%) of them have degree and 17.8% have diploma (Figure 1 ). ing in the various areas of PMTCT services provision; 134 (66.3%) were trained in HIV testing and 105 (52% in ANC. About 150 (74.3%) of the professionals needs training in nutritional counseling, 132 (65.3%) needs training in basic counseling and 128 (63.4%) needs training infant feeding counseling and support for HIV-positive women as shown below (Table 1) .
Infrastructure for PMTCT service:
The number of rooms available for PMTCT service provision and was assessed. None of the hospitals have more than one room for the service. About 4 (66.66%) of the hospitals had no rooms with visual and auditory privacy for PMTCT service provision as shown in Figure 3 .
PMTCT commodities and supplies: Availability of PMTCT commodities and supplies; 83.33% of hospitals had Nevirapine tablet at ANC and nevirapine syrup at labour and delivery room. Laboratory supplies like HIV testing kits, confirmatory test kit, tie breaker test kit, test tube, etc. were available in all hospitals. Cotrimoxazole was available at 50% of governmental hospitals and PMTCT information, education and communication (IEC) materials at all governmental hospitals ( Figure 4 ).
Basic infection prevention and obstetric care supplies:
Basic supplies available for infection control and prevention during provision of PMTCT services such as; goggles, autoclaves, sharp's box, and apron were available at all the health facilities, but gloves were available at only 50% of the hospitals. And basic obstetric care supplies like delivery couch, delivery set and oxytocin were available at all governmental hospitals as shown in Figure 5 . feels that they are able to meet the needs of their clients. lack of training was the major reason for feeling of inadequacy to meet the need of clients. More than half (58.42%) of the respondent feels that their workload has been increased since the introduction of PMTCT service. The most difficult problems encounter in providing PMTCT related services lack of training, lack of feedback on job performance, and inadequate salary which were reported by 76.2%, 73.3%, and 67.8% respectively as shown in Table 2 .
Process of PMTCT service provision
PMTCT related services offered by PMTCT service providers: Pretest/posttest counseling and HIV testing were provided by about 161 (79.9%) and 163 (80.7%) professionals at PMTCT services site respectively. ART services for HIV positive pregnant and breastfeeding women were provided by about 149 (73.8%) of professionals at PMTCT service area, ARV prophylaxis for infants were provided by about 147 (72.8%) professionals at PMTCT service area and about 109 (54%) of professionals at PMTCT service area offers infant feeding counseling services as shown in Figure 6 .
HIV counseling service: HIV counseling to prevent MTCT was offered by all professionals at PMTCT service area at ANC/MCH department. About 83 (41.1%) of the professionals offers the service for about more than one year, whereas 70 (34.7%) of them offers for about 6 month to 1 year as shown in Table 3 .
Infant feeding counseling services for PMTCT:
About 109 (53.96%) professionals at PMTCT service refer HIV-positive women to services outside their clinic, 94% of them refer to governmental hospitals followed by 3.7% private hospitals (Table 4) .
Provision of basic obstetric care: Basic obstetrical care was offered by 113 (55.94%) of the professionals at PMTCT service area. About 106 (93.81%) of them delivers HIV positive women's and 97 (85.84%) of them have been instructed on safe obstetric practices for HIV-positive mothers as shown by the Table 5 .
Observation for counselors' communicative skills with the mothers: In almost all cases, the counselors used a language that the mothers understood. In 28 (46.7%) and 25 (41.7%) of the observations, the counselors greeted and introduced themselves to the clients at the beginning of the sessions. In 50 (83.3%) of the sessions, the mothers were actively and supportively listened/attended to. During gathering information from the mothers, the counselors used closed and open ended questions as appropriate in 54 (90%) of the sessions, in 53 (88.3%) of sessions uses silence well to allow for self-expression and in 40 (66.7%) of the sessions information gathered was summarized/ repeated at the end.
Regarding giving information, in 56 (93.3%) of the sessions, the counselors gave clear and simple information to the clients, in 55 (91.7%) of the sessions, the counselees were given time to think and an opportunity to ask for unclear issues. In 47 (87.3%) of the sessions, misunderstandings or incorrect beliefs of the clients were assessed and corrected; and information given was appropriately summarized at the end of the discussion only in 34 (56%) of the sessions ( Table 6 ).
Quality of PMTCT services at government hospitals of south wollo zone
The overall quality of PMTCT services at government hospitals where the study was conducted was poor (x = 47%) with mean of 5.4 and standard deviation of 1.494 (Table 7 and Figure 7 ). standard deviation of clients were 29.81 years and 4.46 years respectively. More than half respondents were married. As to religion of the respondents, more than half of them (10) were Muslim, 5 were orthodox. Regarding educational status of clients, 7 of the respondents were grade 1-4. From the total respondents, half
Frequency Percent
Infant feeding counseling service
Client satisfaction with PMTCT service
Socio-demographic characteristics: In-depth interviews of clients at service delivery outlet were carried to assess their degree of satisfaction with PMTCT service. A total of 16 mothers who were interviewed, half were in the age group 31-40 and the mean age and 
Advantages of being enrolled in the service:
Almost all the respondents said PMTCT service was very important. However, they had different views of why they felt so. Most of them said that being counseled on the ways of prevention of HIV transmission from mother to child able to prevent their child from acquiring the virus. One mother explains this issue as the following:
"Nothing is more than life; I have saved my child life. I am successful in my life, my health status is also improved and I have a change all over my life. I was in stressed on the issue of getting a free child from me with the virus. Even I beg my GOD to give me a child free of the virus. Not only has this I practice any preventive measured what I have got from health care providers. Thanks to GOD and the service providers, especially at labour ward, I had got a child of free from the virus. He is 3-yrs-old".
The other says the service makes them to improve their health so as to live long live and to prevent the disease epidemics. One mother stats this concern as the following:
"I perceive that if I was not using this service, I will not live anymore. Based on the advice from the providers, I give great value to my health, I take drugs on time. I keep my safety. I eat as much as I have. I am a 7 month pregnant; I am interested to do what I can to make my child free of the virus. This will able to have a virus free generation in the future. This is the result of being en-
of them were housewives, followed by merchants and daily laborer which accounted for 4 and 3 respectively ( Table 8) .
To assess client satisfaction with PMTCT service, indepth interview was conducted for about 16 mothers after they have got the PMTCT service. Overall majority of the respondents were satisfied with PMTCT service they receive.
Analysis of client satisfaction with PMTCT services provided revealed six distinct issues: Awareness on PMTCT, advantages of being enrolled in to the service, satisfaction with waiting and service time, satisfaction with room comfort and privacy issue, satisfaction with the health providers and challenges encountered while using the service. Challenges that a mother faces while using the PMTCT service: The result shows that, more than half of the respondents complain with shortage of cotrimoxazole. They are ordered to buy from private pharmacy with high cost and they are disappointed with this. One mother explains this issue as follows:
Awareness of mothers about PMTCT: The in-
"There were no more challenges previously. But 
Discussion
This study aimed to assess quality of service on PMTCT at south Wollo zone governmental hospitals. The overall result of this study showed that the quality of PMTCT service offered was poor (47%). This result is relatively lower than with the study done in Uganda (68%), and Kenya (86.7%) [19, 20] . This discrepancy might be related with evaluating criteria for quality service and socio-demographic variation. The following factors: Training in infant feeding counseling, training rolled to the service, everyone should come there not only for owns health situation, by thinking future generation. It is better to end".
Satisfaction with waiting and service time:
Time spent on waiting and discussion with ANC/PMTCT counselor/provider was assessed. The respondent states time intake issue in different ways. They complain that the time intake is affected by different issues like number of room, number of client, health status of client, counselor related issues (number, skill, etc.). Most of the mother complains that they had spent more time while waiting the for the service than when getting the service. One mother states this issue as the following: Some respondents satisfy with all aspect of the service. They satisfy with the counseling room privacy, competency of the provider, waiting time, counseling health services. It can change provider behavior towards services delivery as it is recommended in the guideline. In addition, it can contribute to a reduced workload for already stressed healthcare staff as patients require additional visits or referrals to access recommended services.
In this study availability of room with auditory and visual privacy was significantly associated with the quality of PMTCT service. Those PMTCT service professionals having room with auditory and visual privacy in their working area were more likely to provide quality PMTCT service. This indicates that lack of separated room makes difficult for health workers to ensure ethical requirements of confidentiality, informed counseling, quality counseling and privacy during provision of PMTCT services at the health facilities leading to loss of trust by the clients on services providers and failure of the clients to open up their history to the health workers, which in turns affects diagnosis and treatment. As noted from qualitative study from PMTCT "the visual and auditory privacy with the room is in question. In the same room at least three clients are counseled at ANC room of our facility. I am not happy with this because it makes me to hide information from the counselor due fear of the other provider and other client even, I may try to tell by reducing my sound". This is congruent with the study conducted in Uganda which shows space available for provision of PMTCT services at the health facilities assessed was not adequate and lacked privacy [19] . It is also in line with the study conducted in Kafa where there was no separate counseling room for PMTCT services provision in the hospital [23] .
Process elements available for the provision of quality PMTCT services
Major components of process elements available for the provision of quality PMTCT care were assessed. During the study it was noted that, HIV counseling to prevent MTCT was offered by all professionals at PMTCT service area at ANC/MCH department. This finding in line with what is recommended in MOH guideline which recommend provision HIV counseling to all women at ANC/MCH department [16] . That means provision of HIV counseling to all women able to tackle transmission to children's so as to reduce MTCT through using of different PMTCT related services.
More than half (58.42%) of the respondent feels that their workload has been increased since the introduction of PMTCT service. This is lower than the study conducted in Adama (71%) [21] . This discrepancy may be commitment of professionals to provide the service by accommodating difficulties. The most difficult problems encounter in providing PMTCT related services lack of training, lack of feedback on job performance, and inadequate salary which were reported by 76.2%, 73.3%, and 67.8% respectively which in line with study in Adama [21] .
in family planning, lack of PMTCT guidelines; provision of infant feeding counseling to all pregnant and breastfeeding women; and appropriate physical infrastructure with both auditory and visual significantly associated with quality of service on PMTCT of HIV.
Structural elements available for the provision of quality PMTCT services
At the government hospitals assessed, the health workers available to provide PMTCT services to pregnant and breastfeeding women were mainly midwives and nurses (67% and 25%). This is higher than the study conducted in Uganda [19] . The 202 health workers available at different hospitals to provide PMTCT services received training in the various areas of PMTCT services provision; 66.3% were trained in HIV counseling, which is lower than the study in Uganda where 88.2% were trained in HIV testing [19] . But it is in line with the study conducted in Adama where 66.5% of the professionals were trained in HIV counseling [21] .
Training in infant feeding counseling is significantly associated quality of PMTCT service. This means that the health workers providing PMTCT services when receiving training thus increases the confidence of the pregnant women and breastfeeding mothers on the health workers. This association may be because providers who are trained in infant feeding counseling offers a quality PMTCT service. If the counselors are trained in service provision, they update themselves and provide according to the recommendation by national the guideline, thus will improve quality of service. This finding is also in line with the MOH guidelines that recommend mothers known to be infected with HIV and whose infants are HIV uninfected or of unknown HIV status to exclusively breastfeed their infants for the first 6 months of life with immediate cessation [16] .
Training in family planning is significantly associated quality of PMTCT service. Those PMTCT service professionals who are trained in family planning offers a quality PMTCT service. This association may be because if they are trained in PMTCT related service provision, they integrates PMTCT service and family planning service, which is recommended by FMOH national guideline for family planning services in Ethiopia [22] , they update themselves and provide according to the recommendation by national the guideline for PMTCT, thus will improve quality of service.
In this study availability of PMTCT service guideline was significantly associated with the quality of PMTCT service. Those health professionals with PMTCT service guideline were more likely to provide quality PMTCT service. This significant association might because of the consistent and adequate availably of the guideline at the area PMTCT service area able to provide quality
The study shows that provision of infant feeding counseling significantly associated with the quality of PMTCT service. This implies those who provide counseling service about infant feeding offers quality PMTCT service. This finding is in line with the MOH guidelines that recommend mothers known to be infected with HIV and whose infants are HIV uninfected or of unknown HIV status to exclusively breastfeed their infants for the first 6 months of life with immediate cessation and pregnant and breastfeeding women known to be HIV infected to be informed of the infant feeding practices recommended by the national authority to improve HIV free survival of HIV exposed infants and the health of the HIV infected mothers [24] . This is also consistent with what is recommended in the national guideline.
Client satisfaction with PMTCT service
In this study, majority of the respondents were satisfied by the PMTCT service they had got. This is relatively higher than the study done in Adama which was 74.4% [25] and in Wolita zone 71.4% [26] , but slightly lower than the study conducted in Kafa zone which was 90% [23] . This variation may be due to methodology, sample size and demographic related factors.
Generally to improve the quality of PMTCT services provided, the zone health bureau should ensure the availability of recommended PMTCT commodities and basic infection control supplies, each hospital should ensure availability of latest PMTCT guidelines and improve the condition of infrastructure to assurance adequate space to offer both visual and auditory privacy during provision of PMTCT services.
Conclusion
PMTCT services were mainly provided by midwives and nurses and space used for providing PMTCT services lacked adequate privacy, both visual and auditory privacy. PMTCT commodities and infection control supplies were readily available at the hospitals studied. Generally, the quality of PMTCT services provided to pregnant and breastfeeding women and their infants at the hospitals studied was poor; however, the most clients were satisfied with the PMTCT service provided at these hospitals.
